Decreased limbic vesicular monoamine transporter 2 in a genetic rat model of depression.
Psychopharmacological and neurochemical research suggests that alterations in monoamine transporters may be involved in the etiology of depression. We studied the expression of the brain-type vesicular monoamine transporter (VMAT2) in the Flinders sensitive line (FSL) rats, which represent a genetic animal model for clinical depression in humans. VMAT2 expression at the protein level was assessed by autoradiography using [(3)H]dihydrotetrabenazine ([(3)H]TBZOH) binding, in the prefrontal cortex, the striatum and its subregions, nucleus accumbens (NAC), ventral tegmental area (VTA) and the substantia nigra pars compacta (SNC). The VMAT2 mRNA level was analyzed by in situ hybridization, in the VTA, SNC and the dorsal raphe (DR) nucleus. Reduced levels of [(3)H]TBZOH binding were detected in the striatum and its subregions, NAC shell but not in the NAC core. A marked reduction of 21% was found in the VTA while only a slight reduction (13%) was observed in the SNC. The reduced levels of VMAT2 protein binding capacity were not accompanied by a parallel alteration in VMAT2 mRNA levels in the VTA, the SNC and the DR. Since the VMAT2 is responsible for the intracellular storage and regulated release of monoamines, the reduced [(3)H]TBZOH binding levels in limbic brain regions of FSL rats may imply a reduced density of vesicular monoamine transporters, which can result in reduced monoamine transmission. Such reduction in the limbic neurotransmission, especially in NAC shell and VTA regions, may be involved in the depressive features of anhedonia and lack of motivation reported in the FSL rats.